Introduction
============

Obsessive-compulsive disorder (OCD) has a lifelong prevalence rate of approximately 2.5% in the general population.[@b1-ndt-8-579] Sobin et al[@b2-ndt-8-579] have suggested that about half of OCD patients exhibit moderate to severe levels of schizotypy, and the authors have also identified a subtype of OCD with specifically high schizotypy. The term "schizotypy" derives from the abbreviated form of "schizophrenic phenotype" (ie, "schizotype").[@b3-ndt-8-579] Meehl[@b4-ndt-8-579] extended the concept of schizotypy, proposing that a genetically determined defect in neural function invariably results in the development of a set of schizotypal features. Schizotypal features were later considered to be common features in the general population and were considered related to character traits and cognitive style. Recently, it has been considered that schizotypy results from an interaction between a schizophrenic genotype and environmental factors.[@b5-ndt-8-579],[@b6-ndt-8-579]

The concept of schizotypy has been considered as multidimensionally similar to schizophrenia.[@b7-ndt-8-579] The Schizotypal Personality Questionnaire (SPQ) rating of schizotypy was developed in accordance with the criteria for schizotypal personality disorder (SPD) in the *Diagnostic and Statistical Manual of Mental Disorders* (Third Edition, Revised \[*DSM-III-R*\]).[@b8-ndt-8-579] SPD, as defined by the *DSM-III-R*, is similar to schizophrenia, but it does not meet the diagnostic criteria for schizophrenia. The validity of the SPQ as a screening tool for SPD has been confirmed, and some patients with a high SPQ score present symptoms consistent with the diagnostic criteria for SPD.[@b9-ndt-8-579] The SPQ is made up of three factors: (1) the "cognitive-perceptual factor" includes the items concerning ideas of reference, odd beliefs or magical thinking, and unusual perceptual experiences; (2) the "interpersonal factor" includes the items concerning excessive social anxiety and no close friends; and (3) the "disorganized factor" includes the items concerning constricted affect, odd or eccentric behavior, and odd speech.

OCD patients have a high score on cognitive-perceptual and disorganized factors of schizotypy in comparison with other anxiety disorder patients.[@b10-ndt-8-579] Moreover, the correlation between schizotypy and the severity of obsessive-compulsive symptoms (OCSs) has been consistently found in university students and OCD patients.[@b11-ndt-8-579]--[@b14-ndt-8-579] Enright and Beech[@b15-ndt-8-579] have explored the links between schizotypy and OCD by utilizing experimental paradigms drawn from cognitive science. The authors found a task designed to investigate inhibitory mechanisms in selective attention showed that OCD patients were different from other anxiety disorder patients. OCD patients exhibited a non-inhibition response pattern very similar to that previously observed in schizotypy and schizophrenia patients.[@b16-ndt-8-579]

Relationships between schizotypy and specific OCSs have also been reported. Tallis and Shafran[@b14-ndt-8-579] showed that schizotypy was correlated with impulse, precision, and rumination OCSs rather than washing and checking OCSs. The authors suggested that the reduced cognitive inhibition observed in both schizotypy and OCD may result in the frequent entry into awareness of unacceptable urges and intrusive thoughts.

Therefore, the present authors hypothesized that schizotypy was correlated with the severity of obsession rather than the severity of compulsion. In the present study, the authors examined the relationship between the severity of obsession or compulsion and schizotypy to verify this hypothesis. Furthermore, the authors investigated the relationship between the severity of obsession or compulsion and schizotypal factors of the SPQ.

Methods
=======

Subjects
--------

A total of 61 OCD outpatients in the University Hospital at the Kyoto Prefectural University of Medicine (Kyoto, Japan) during the period 2008--2010 were recruited as subjects for the study. The patients were primarily diagnosed with OCD in accordance with the criteria of the *DSM-IV-R*.[@b17-ndt-8-579] All subjects were diagnosed using the Structured Clinical Interview for *DSM-IV-R* Axis I disorders. Exclusion criteria included schizophrenia, neurological disorders, or a head injury. One patient met the criteria of schizophrenia and was therefore excluded from the study. The final number of OCD outpatients enrolled in the study was 60 (25 males and 35 females). Two patients had comorbidities that included major depressive disorders, two had specific phobias, one had social anxiety disorder, and 55 had OCD as their sole diagnosis. With regard to medication, 13 patients were not taking any drugs and 47 subjects were taking selective serotonin reuptake inhibitors. None of the subjects were exposed to cognitive behavioral therapy. All procedures were approved by the Kyoto Prefectural University of Medicine Research Ethics Committee (approval number c-379) before the study was undertaken. After a description of the study was given to all subjects, the authors obtained consent in writing from each patient.

Assessment
----------

The authors used the Japanese version of the Yale--Brown Obsessive Compulsive Scale (Y-BOCS), which comprises ten items (five items for obsession, five items for compulsion) used to measure the severity of OCSs.[@b18-ndt-8-579] Each item was rated on a five-point scale (ranging from 0 to 4), and a total score could range from 0 to 40 points.

The Japanese version of the SPQ is a self-completed questionnaire comprising 74 items.[@b19-ndt-8-579] As mentioned earlier, the SPQ is made up of three factors: (1) the cognitive-perceptual (33 items); (2) the interpersonal (25 items); and (3) the disorganized factors (16 items). The form of response is "Yes" or "No." An item that is answered "Yes" is rated 1 point, and a total score could range from 0 to 74 points.

The Japanese version of the Hamilton Depression Rating Scale (HAM-D) is a structured interview comprising 21 items used to evaluate depression.[@b20-ndt-8-579] A total score could range from 0 to 63 points.

The Japanese version of the Hamilton Anxiety Rating Scale (HAM-A) is a structured interview comprising 14 items used to evaluate anxiety.[@b21-ndt-8-579] Each item was rated on a five-point scale (ranging from 0 to 4), and a total score could range from 0 to 56 points.

Statistics
----------

The Pearson correlation coefficients between the Y-BOCS and SPQ scores were estimated so as to evaluate the relationship between OCS severity and three schizotypal factors. Hierarchical multiple linear regression analyses were then conducted to assess whether schizotypy predicted the severity of obsession and compulsion. In these models, the total score of SPQ was entered as an independent variable and the scores of obsession and compulsion on the Y-BOCS were entered as dependent variables. Lewandowski et al[@b22-ndt-8-579] reported that schizotypy was associated with both depression and anxiety. Therefore, the total HAM-D and HAM-A scores were entered to control for the effect of depression and anxiety in the first step of the analysis, and the total SPQ score was entered in the second step. All analyses were conducted using SPSS software (v 17.0 for Windows; SPSS Inc, Chicago, IL).

Results
=======

[Table 1](#t1-ndt-8-579){ref-type="table"} shows the descriptive statistics of the demographic and clinical variables. The mean OCS severity was 24.2, as measured by the Y-BOCS total score. The mean depression (measured by the HAM-D) and anxiety scores (measured by the HAM-A) were 7.8 and 8.0, respectively, and both depression and anxiety were mild.

[Table 2](#t2-ndt-8-579){ref-type="table"} shows the Pearson correlation coefficients between the subindicators of the Y-BOCS and the SPQ. The Y-BOCS total score was correlated with the SPQ cognitive-perceptual (*r* = 0.34, *P* = 0.008) and disorganized factors (*r* = 0.28, *P* = 0.02). The Y-BOCS obsession score also was correlated with the SPQ cognitive-perceptual (*r* = 0.36, *P* = 0.005) and disorganized factors (*r* = 0.31, *P* = 0.01). By contrast, the Y-BOCS compulsion score had no correlation with either SPQ subscales. Moreover, The SPQ interpersonal factor had no correlation with either Y-BOCS subscales.

The authors then performed the hierarchical multiple linear regression analyses to evaluate whether schizotypy predicted the severity of obsession and compulsion. [Table 3](#t3-ndt-8-579){ref-type="table"} shows the result of linear regression analysis predicting the Y-BOCS obsession score. The SPQ total score was a significant predictor of the Y-BOCS obsession score after accounting for control variables (β = 0.26, adjusted *R*^2^ = 0.09, F = 2.84, *P* = 0.04). On the other hand, the SPQ total score did not predict the Y-BOCS compulsion score after accounting for control variables (F \[3, 55\] = 0.18; not significant). In addition, [Table 4](#t4-ndt-8-579){ref-type="table"} indicates Pearson correlation coefficients between dependent variables for linear regression analyses. A correlation was found between the HAM-D and the HAM-A.

Discussion
==========

Correlation between the severity of OCSs and schizotypy
-------------------------------------------------------

The results of this study showed the correlation between the severity of OCSs and schizotypy in OCD patients. This result is consistent with findings from a previous study of OCD patients.[@b14-ndt-8-579] Although these previous studies used OCS rating scales other than the Y-BOCS (eg, the Padua Inventory, the Maudsley Obsessive-Compulsive Inventory \[MOCI\], and the Obsessive-Compulsive Inventory), these studies showed the same results -- the correlation between the severity of OCSs and schizotypy in OCD patients.[@b11-ndt-8-579]--[@b14-ndt-8-579] It is worth noting here that the clinician-rated Y-BOCS is more objective than self-completed questionnaires.

Conclusion
==========

In the present study, the authors report that the Y-BOCS obsession score, not the Y-BOCS compulsion score, was correlated with the SPQ total score. To the best of the authors' knowledge, this is the first study investigating the relationship between schizotypy and OCS severity in OCD patients by separating OCS severity into subcategories of obsession and compulsion. Y-BOCS obsession score was the significant predictor of SPQ total score. Since HAM-D and HAM-A didn't predict SPQ total score, it was the authors' belief that this result was not affected by depression and anxiety. As the authors hypothesized, the results of this study show that schizotypy was correlated with the severity of obsession rather than the severity of compulsion. This finding suggests that OCD patients with an elevated SPQ total score experience a reduction of cognitive inhibition, resulting in the frequent entry into obsession. In the correlations between subscales of Y-BOCS and SPQ, the Y-BOCS total score was correlated with the SPQ cognitive-perceptual and disorganized factors. This result is consistent with the findings of Roth and Baribeau,[@b11-ndt-8-579] which indicate that the MOCI total score is correlated with the SPQ cognitive-perceptual and disorganized factors. Furthermore, the results of the present study show the detailed relationships by classifying OCSs into obsession and compulsion. To be specific, the Y-BOCS obsession score had correlations with the SPQ cognitive-perceptual and disorganized factors but no correlation with the interpersonal factor. Compulsion had no correlation with either SPQ subscales. This suggests that obsession is not indefinitely correlated with schizotypy but, rather, that it is correlated with specific schizotypal factors (eg, cognitive-perceptual and disorganized factors). Regarding the correlation between the severity of obsession and the SPQ cognitive-perceptual factor, since the items of the cognitive-perceptual factor include the idea of reference and magical thinking, a patient with a severe obsession may be likely to have a bizarre and incorrect confidence (ie, a delusion). Additionally, regarding the correlation between the Y-BOCS obsession score and the SPQ disorganized factor, since the items of the disorganized factor include bizarre appearance and talking, a patient with severe obsession may be likely to be disturbed and frequently filled with obsession, resulting in bizarre talking. By contrast, the SPQ interpersonal factor was interestingly not correlated with either Y-BOCS subscales. This finding was consistent with the results of Roth and Baribeau's study,[@b11-ndt-8-579] which also did not indicate a correlation between MOCI total score and the SPQ interpersonal factor. The items of the SPQ interpersonal factor include social anxiety and emotional repression. Some OCD patients force or persuade their family and/or others to confirm or ensure their OCSs (ie, involvement). Patients who involve others are generally highly dependent and poor at suppressing emotion (ie, immature type), which may have led to the results in this study.

Limitations and future tasks
----------------------------

Since this was a cross-sectional study, it was impossible to explain the effect of schizotypy on the clinical course of OCD, for example. Therefore, future longitudinal studies are recommended to clarify this by examining the changes of schizotypy along the clinical course of OCD patients.
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###### 

Demographic and clinical characteristics (n = 60)

  Characteristic            Results, mean (SD)
  ------------------------- --------------------
  Age (years)               32.9 (9.8)
  Education (years)         13.7 (2.0)
  Y-BOCS total score        24.2 (6.5)
  Y-BOCS obsession score    12.0 (3.5)
  Y-BOCS compulsion score   12.2 (3.6)
  HAM-D score               7.8 (4.5)
  HAM-A score               8.0 (5.3)
  SPQ score                 24.7 (13.6)

**Abbreviations:** SD, standard deviation; Y-BOCS, Yale--Brown Obsessive Compulsive Scale; HAM-D, Hamilton Depression Rating Scale; HAM-A, Hamilton Anxiety Rating Scale; SPQ, Schizotypal Personality Questionnaire.

###### 

Pearson correlation coefficients between Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and Schizotypal Personality Questionnaire (SPQ) scores

  SPQ score              Y-BOCS score, *r (P)*                                                                                                 
  ---------------------- ---------------------------------------------------------- ---------------------------------------------------------- -------------
  Total                  0.31[\*](#tfn3-ndt-8-579){ref-type="table-fn"} (0.02)      0.34[\*\*](#tfn4-ndt-8-579){ref-type="table-fn"} (0.009)   0.24 (0.06)
  Cognitive-perceptual   0.34[\*\*](#tfn4-ndt-8-579){ref-type="table-fn"} (0.008)   0.36[\*\*](#tfn4-ndt-8-579){ref-type="table-fn"} (0.005)   0.24 (0.07)
  Interpersonal          0.21 (0.34)                                                0.21 (0.34)                                                0.10 (0.42)
  Disorganized           0.28[\*](#tfn3-ndt-8-579){ref-type="table-fn"} (0.02)      0.31[\*](#tfn3-ndt-8-579){ref-type="table-fn"} (0.01)      0.20 (0.11)

**Notes:**

*P* \< 0.05;

*P* \< 0.01.

###### 

Linear regression analysis predicting the Yale--Brown Obsessive Compulsive Scale obsession score

  Dependent variable   B      SEs    β                                                *r*    *R*^2^   Adjusted *R*^2^
  -------------------- ------ ------ ------------------------------------------------ ------ -------- ------------------------------------------------
  Step 1                                                                                              
   HAM-D score         0.09   0.12   0.12                                             0.22   0.07     0.04
   HAM-A score         0.12   0.10   0.18                                             0.25            
  Step 2                                                                                              
   HAM-D score         0.13   0.12   0.11                                             0.22   0.13     0.09[\*](#tfn6-ndt-8-579){ref-type="table-fn"}
   HAM-A score         0.15   0.10   0.12                                             0.25            
   SPQ score           0.07   0.32   0.26[\*](#tfn6-ndt-8-579){ref-type="table-fn"}   0.31            

**Note:**

*P* \< 0.05.

**Abbreviations:** HAM-D, Hamilton Depression Rating Scale; HAM-A, Hamilton Anxiety Rating Scale; SPQ, Schizotypal Personality Questionnaire; B, regression coefficient; SE standard error; β, standard partial regression coefficient; r, correlation coefficient. *R^2^*, decision coefficient.

###### 

Pearson correlation coefficients between dependent variables for linear regression analyses

                HAM-D score                                              HAM-A score   SPQ score
  ------------- -------------------------------------------------------- ------------- -----------
  HAM-D score   1                                                                      
  HAM-A score   0.58[\*](#tfn9-ndt-8-579){ref-type="table-fn"} (0.001)   1             
  SPQ score     0.17 (0.20)                                              0.25 (0.06)   1

**Note:**

*P* \< 0.01.

**Abbreviations:** HAM-D, Hamilton Depression Rating Scale; HAM-A, Hamilton Anxiety Rating Scale; SPQ, Schizotypal Personality Questionnaire.
